Background Socioeconomic status (SES) is a strong predictor of health, and individuals with higher SES generally have better health than those with lower SES. One of the pathways that SES influences health is through health behaviors, such as dietary intake, and a higher SES has been associated with a better diet. The purpose of this study was to determine whether there was a social gradient in dietary habits among the Seventh-Day Adventists, a group of conservative Christians, where healthy eating is part of the doctrinal teaching.
Introduction
Socioeconomic status (SES) is a strong predictor of health, and individuals with higher SES tend to have better health than those with lower SES. This health inequality is found not just at the threshold of poverty but also at every level of the SES hierarchy. 1 The SES health gradient has been associated with many major diseases and conditions including cardiovascular diseases, 2 Type II diabetes, 3 many cancers 4 and arthritis. 5 At the individual level, SES is usually measured by one or more of the three inter-related but not fully overlapping indicators: education, occupation and income. 6 In earlier studies, SES was usually included as a control or confounding variable rather as the independent variable of direct interest. 7 Over the past few decades, the impact of SES on health has become a direct focus of attention in health research. 8 There is considerable evidence showing that SES is associated with health behaviors. People with lower SES are more likely to smoke, 9,10 less likely to be physically active 11, 12 and more sedentary. 13 SES appears to influence health indirectly through lack of access to health care, environmental exposure and effects on behavior and lifestyle, which contribute to~80% of premature mortality; and among them, behavior and lifestyle account for about half of the premature mortality.
whole-grain food. 20 Unhealthy diet is a major contributor to the development of non-communicable diseases that are responsible for 63% or~36 million deaths globally. 21, 22 The diet-related health disparities due to SES reflect not just differences in dietary intake and behaviors but also differences in the prevalence, mortality, morbidity and burden of dietrelated diseases across social gradient. 23 The proposed causal relationship between SES and dietary quality raises an important question. Within a healthconscious community that pays specific attention to issues of healthy nutrition, does an SES gradient still exist? The Seventh-Day Adventists are a group of conservative Christians, for whom healthy eating is part of the doctrinal teaching of the Church. Increased consumption of plantbased food and vegetarianism is actively encouraged and potentially harmful activities such as recreational drug use, smoking and alcohol consumption are proscribed. A significant body of research has developed around Adventist's health behaviors and health outcomes. 24, 25 Compared with non-Adventists, Adventists enjoyed better health and had lower all-cause and cancer mortality rate, 26 and this has been attributed to their higher intake of fruits and vegetables and lower consumption of saturated fats than non-Adventists. [27] [28] [29] [30] [31] [32] [33] Among Adventists, those who are more religious tend to have a better diet. 34 Generally, before being baptized into the Seventh-Day Adventist Church, a person will go through several months of doctrinal study that includes learning about the Adventists' teachings on health and diet. This is supported by various health-related activities conducted regularly within the Church, which reinforce the importance of maintaining a healthy body as part of one's devotion. The preference for the consumption of fruits and vegetables is further reinforced in this way, and through Church 'pot-luck' events. There is also some evidence to suggest that Adventists maintain their interest in the acquisition of health information. 35 It is unknown whether among the Adventists, SES also plays a role in their dietary quality despite their knowledge about healthy eating. Thus, the purpose of this study was to determine whether there was a social gradient in dietary habits among the Adventists.
Methods

Participants
Participants of this study were residents of West Malaysia who declared themselves to be baptized Seventh-Day Adventists, and older than 18 years. In 2013 when the study was conducted, the number of baptized Adventists at Peninsular Malaysia Mission (PMM), the Adventist headquarters in West Malaysia, was 4380, including those who were younger than 18 years, and the total number of congregations was 49. Congregations ranged in size from 10 to 200 members. Out of the 4380 members, 2278 are active, i.e. attended church at least twice a month. The average total attendance on a given Saturday worship of all congregations in West Malaysia was~1500, of whom~50% were eligible participants for this study (the other 50% included children younger than 12 years, adolescents between 12-18 years, Adventists who were not residing in West Malaysia and non-Adventists). There was an estimated 1100 Adventists available for this study, including those who did not attend the Saturday worship when the questionnaires were administered.
Study design and procedure
This was a cross-sectional study based on questionnaire responses to items about socio-demographics and dietary habits. Ethics approval was obtained from the University's Human Research Ethics Committee, and permission to conduct the research was obtained from PMM.
Potential respondents of this study were recruited through the pastors of congregations across West Malaysia. Each congregation was approached by its own pastor, who announced the recruitment for at least 4 weeks prior to data collection. Interested participants were given a hard copy questionnaire by their pastors after worship service in the fifth week. The first author of this study is a baptized member of PMM. However, all direct communication with the potential participants and recruitment were done via the pastors. An online version of the questionnaire was also available. A link to the online questionnaire was sent to the participants who had indicated their interest and provided their contacts to their pastors and who were unable to attend the Saturday worship when the hard copy questionnaires were administered. The link was also posted on the Facebook page created for this study.
Measures
Socio-demographics
Information on age, sex, ethnicity, marital status, age of conversion/baptism and whether participants were born into an Adventist family was obtained. There were four categories of ethnicity: Chinese, Indians, non-Malay and non-Muslim Bumiputras (natives of Sabah and Sarawak states of Malaysia). Employment status was examined using five categories: employed, unemployed, retired, homemaker and student. For statistical analysis, the last three categories (retired, homemaker and student) were into the category 'other unemployed'. Monthly household income of the participants was categorized as <RM1000 (USD257), RM1001-2999 (USD257-771), RM3000-4999 (USD771-1285) and RM5000 (USD1285) and above. Highest education level of participants was categorized as secondary school or less, diploma (a higher education qualification just below a bachelor's degree) and bachelor's degree or above. Religious attendance was a single item that measured the frequency of participation in public religious activities. The response options were: (i) Never, (ii) Once a year or less, (iii) A few times a year, (iv) A few times a month, (v) Once a week, (vi) More than once per week. Due to low number of participants in the lower range of scores, religious attendance (organizational religiosity) was collapsed into three categories: less than once per week, once per week and more than once per week.
Dietary habits
Dietary habits were measured using the Nutrition subscale of Health Promoting Lifestyle Profile II (HPLPII). The HPLPII is a 48-item scale that measures six dimensions of wellness lifestyle: Self-Actualization, Health Responsibility, Exercise, Nutrition, Interpersonal Support and Stress Management (see Walker, Sechrist, and Pender 36 for the details of the development and psychometric properties of the scale). The Nutrition subscale contains nine items that assess various aspects of a healthy diet such as choosing a low-fat, low-salt and low-sugar diet, regular consumption of fruits and vegetables, eating breakfast, etc. The items are scored on a 4-point response scale (never, sometimes, often, routinely), and a higher score indicates a higher frequency. The total subscale score was obtained by calculating a mean of responses to the subscale items, ranging from 1 to 4. The internal consistency of the Nutrition Subscale is acceptable (Cronbach's α = 0.71, in this study).
Analysis
Chi-square tests (for categorical variables) and t-tests (for continuous variables) were conducted to determine whether there were gender differences in socio-demographic variables and dietary habit.
Multistep hierarchical multiple regression analysis was conducted to analyze the relationship between socioeconomic variables and dietary habits. First, each socioeconomic variable (education, employment and income) was entered separately into the model to obtain the parameter coefficients for the bivariate relationship between the socioeconomic variable and dietary variable. Then, the socioeconomic variables were entered one at a time together with demographic variables (age, sex, ethnicity, marital status, age of conversion/baptism and whether the participants were born into an Adventist family). In the last step, all three socioeconomic variables and demographic variables were entered together.
About 10% of the cases included some missing data. Multiple imputation was conducted to overcome this. It is a statistical technique to impute incomplete data and has been shown to reduce bias and increase efficiency compared to listwise deletion. 37 Unlike other procedures for handling missing data, multiple imputation does not assume that the data are completely missing at random. 38 Five imputed data sets were obtained, and each data set was analyzed separately and their results were pooled according to Rubin's rule. 39 Data were analyzed with R software.
Results
Six hundred and seven questionnaires were returned (500 hardcopies, 107 online questionnaires). Thirty-three questionnaires were excluded because the participants were younger than 18 years, age unclear or were Adventists not residing in West Malaysia, or non-Adventists. Five hundred seventy-four questionnaires (~77% of the 750 eligible Adventists of this study) from 45 Adventist congregations in West Malaysia were available for the analysis.
The average age of the study population was 34.6 years, while the average age of baptism (joining the Seventh-Day Adventist Church) was 19.4 years ( Table 1) . About half of the participants were Chinese, and a quarter was Bumiputra. About 44% of the participants were male and~40% were currently married. About 45% of them were raised by parent(s) who are Seventh-Day Adventists. The study population were well-educated; about two-third of the individuals had completed at least a diploma. Sixty percent of them are currently employed. There were no significant sociodemographic differences between males and females, except occupation (there were significantly more female homemakers), and females had significantly better dietary habits than the males. About 90% of the participants attended religious services at least once a week. There was also no significant difference in religious attendance between males and females.
Regression of dietary habits on socioeconomic variables (education, employment and income) was conducted ( Table 2) . Employment was not significantly associated with dietary habits before and after controlling for demographic variables and the other two socio-demographic variables.
Education and income (RM3000-4999 and >RM5000) were significantly associated with dietary habits before and after controlling for demographics. There is a gradient of association; a higher level of education and higher income were associated with better dietary habits. However, only education was still significantly associated with dietary habits when the other two socioeconomic variables were included.
Discussion Main finding of this study
This study showed that even among the Adventists, where healthy eating is a perceived norm, there was a social gradient in dietary habits. The relationship between SES and dietary habits was the strongest and most consistent for education, where a higher level of education was positively and significantly associated with dietary habits before and after controlling for demographics and the other two SES indicators.
What is already known on this topic
The positive association between dietary habits and education was consistent with previous studies, which showed that education was associated with a better diet, 40 and only a higher level of education remained correlated with healthy dietary habits after controlling for other socioeconomic indicators. 17 A study conducted in Japan also showed that education and not occupation and household income was positively associated with a better diet among pregnant women. 41 In addition to diet, another study also found that education is also the strongest predictor of health risk factors such as cigarette smoking and hypertension and was the only significant predictor after adjusting for occupation and income. 9 
What this study adds
The Adventists generally have fairly good knowledge about healthy eating due to exposure to the topic during Bible study before joining the church and various health promotional activities within the church. The mean score of the Nutrition subscale of the HPLPII of the Adventists in this study was 2.7, which was higher compared with other populations such as Mexican Americans (mean score = 2.48) 42 and young adults aged 18-35 years (mean score = 2.59). 43 We initially hypothesized that healthy eating is practiced homogenously among the Adventists. However, in our study this was not the case; the more educated Adventists reported better diet than did the less educated participants.
The mechanisms of the positive association between education and healthy diet have not been fully explained. Some of the proposed mechanisms include increased problemsolving capacity and values and better acquisition of positive psychosocial and economic skills, 9,44 better work and economic conditions, better socio-psychological resources in terms of social support and sense of control and healthier lifestyle 45 among the more educated. In our study, Adventists who were more educated might value healthy diet more and were more likely to follow the recommended dietary guidelines. They might also be more creative in Note: Significant differences by gender. *P < 0.05; **P < 0.01; ***P < 0.001.
finding ways to practice healthy eating because they have better knowledge of the resources of healthy food, for example health food stores/restaurants. They might feel more confident and empowered to practice healthy eating than the Adventists who were less educated. Previous studies have shown that different SES indicators seem to have similar but independent effects on diet. 15 People who are employed have better a diet than those who are not, and employment, together with education, have additive and synergistic effects on diet. 46 However, in this study, employment was not significantly associated with dietary habits. This may be due to the small number of unemployed participants in this study. Another reason could be that, compared with the unemployed, there were also many homemakers and students, who are unemployed but whose dietary habit might be affected by the employment of their spouse/parents. In this study, information about the employment status of the occupation of the participants' spouse or parents was not obtained, so there was no way to ascertain this relationship.
Some of the proposed causal mechanisms between low SES and poor dietary quality include higher costs of healthier food, poorer access to healthy food choice and poorer nutritional knowledge. 47 Food price is one of the factors that influence whether a person is adopting a healthy diet; in many developed countries, people with less income are less likely to consume nutrient-dense food such as fruits and vegetables and whole grains, which are more costly. 47 In this study, higher monthly household income was associated with better dietary habits before and after controlling for demographics only but not after controlling for demographics, education and employment. After education and employment were taken into account, income did not predict dietary habits among the Adventists in West Malaysia, probably because the price of these foods in Malaysia is not as costly as that in developed countries.
The fact that higher income was not associated significantly with dietary habits after controlling for demographics, education and employment is consistent with the notion that occupation and education act as independent factors in predicting diet 46 and they should not be used interchangeably. These two indicators should not be used as proxy for each other since income may vary within similar education levels across different social groups and especially since the correlation between income and education in this study was 0.24 (not shown in Results), much lower than 0.50. 8 When there is financial and time constraint, it has been suggested that education is the best predictor to use in SES and health research rather than occupation and income. 9 Compared with occupation and income, one advantage of using education as SES indicator is that it is the easiest to obtain and there is lower risk of missing data. 48 Speculatively, education might be a more profound influence of health behaviors than income. In cases where it is not possible to improve individual income and employment, education might provide an avenue for behavioral change.
Limitations of this study
Some limitations should be noted in this study. First, this study was based on self-reported SES and diet, which might have led to recall bias as well as social desirability bias. Second, even though there are official statistics about the membership of Adventists in West Malaysia, the record has not been updated regularly and the exact number of Adventists in West Malaysia is unknown.
Efforts have been made to recruit as many Adventists in West Malaysia as possible. However, those who refused to or did not participate might have different characteristics than those who participated. Third, due to the small sample size (N = 574), multivariate analyses were not performed by ethnicity and sex, two factors that also influence dietary practice together with SES. 23 Fourth, this study included a dietary scale rather than detailed records of dietary intake, such as food frequency questionnaire or 24-hour dietary recall. Fifth, the interaction between socioeconomic variables was not included in the analysis. While not strictly a limitation, it should be remembered that, Malays, the major ethnic group in Malaysia, which makes up~60% of the population, were not included in the study. Malays are necessarily Muslim and not permitted to be Adventists. They have a different diet from the other ethnic groups in Malaysia, and the results are unlikely to generalize in any way to them.
Taking into considerations the limitations of this study, future research should use better dietary measures such as detailed records of dietary intake, and multivariate analyses by ethnicity and sex should be included. The strength of this study was the use of single denomination that removed the need to control for denominational differences. 49 Future studies should examine other populations with specific dietary guidelines, e.g. Muslims and Mormons. More insight could be gained by studying the interaction between socioeconomic variables.
This study showed that education is the strongest predictor of healthy diet, and a social gradient in dietary habits still exists even among the health-conscious population.
Given that many chronic diseases are strongly influenced by diet and also show disparities by SES, the study of SES and diet will help pave way to find methods to improve diet especially among those with lower SES, which carry the highest burden of chronic diseases.
